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Riparian buffers are critical to stream health, and the effectiveness o f buffers depends on
width. Hence several factors were investigated that might influence landowners’ choice
of buffer width on agricultural land. To assess the relationship between buffer width and
farm size, tenancy and landowner gender, 159 landowners were surveyed along five
streams in western Iowa. Regression analysis and one-way analysis o f variance were
used to asses the relationship between these variables and average buffer width for each
landowner category. Variances were very high, and the means o f the different sample
groups were not statistically different. Hence my study found no evidence that the
variables of farm size, gender, and tenancy influence choice of riparian buffer width in
western Iowa. Some existing literature agrees with this finding, while other studies show
these variables having a significant impact on landowner conservation decision-making.
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INTRODUCTION
The Com Belt region o f the Midwest is one o f the most intensively farmed areas in
the world, producing almost 80% of the nation’s com and soybeans and applying over 6
million metric tons o f nitrogen fertilizer along with 100,000 metric tons o f pesticides
(Sorenson et al,, 1997). Many Iowa surface waters exceed the federal drinking water
standard o f 10 mg/L nitrate-nitrogen, with water flowing from tile lines as high as 80
mg/L nitrate-nitrogen (Schultz et al., 1995). Most riparian areas in the “com-belt” region
of the Midwestem United States have been cleared in the last century in an effort to
maximize agricultural production. Riparian areas are often removed to reduce noxious
weeds, to allow for easier operation o f farm equipment, to increase drainage, and to
remove habitat for deer which cause crop predation (Klapproth et al., 2000). This is
unfortunate, as riparian buffers have been shown in numerous studies to provide a variety
o f ecological services including bank stabilization, water quality improvements, bird
nesting habitat and greater aquatic biodiversity (ISU, 1997). In this thesis, a riparian
buffer is defined as a border of perennial grass or woody vegetation along a perennial
stream. (Many riparian buffer designs include both native grasses and woody vegetation
[Schultz et al., 1995]. For the purposes o f this study, both grass and/or woody vegetation
are included in the area delineated as a riparian buffer.) Although measuring riparian
buffer effectiveness is a highly complex process and is ultimately determined by many
variables such as slope, soil type, weather, and farming practices, current scientific
literature shows that the width o f a riparian buffer is a key component to the overall
function o f the buffer, with increasing widths providing increasing ecological benefits
(Lee et al., 2004).

Recommended buffer widths and associated ecological services vary widely in
published scientific literature. Iowa State University, a recognized leader in riparian
buffer research on agricultural landscapes, recommends buffer widths o f a minimum o f
25 feet on each side o f the stream for effective sediment removal (over 70%) on slopes
less than 5 percent (which applies to most o f the Midwest [Schultz et al., 1997]). The
Forest Service recommends a minimum width o f 95 feet for a buffer strip (Dosseky et al.,
1997). The Natural Resources Conservation Service (NRCS) recommends different
buffer widths for different classes o f surface water, with 95 feet recommended for V \ 2"^,
and 3^^ order streams, 120 feet for 4* and 5* order streams, and 170 feet for 6^ and 7*
order streams (NRCS, 1997),
Much has been written about the industrialization o f agriculture, and its negative
impact on the environment; a common but largely untested assumption is that “small”
farms practice better land husbandry than do large farms (Soule, 2001). Wendell Berry,
who often writes about conservation issues, states: “the best conserver of land in use will
always be the small owner or operator, farmer or forester.” Other authors hypothesize
that small farmers are less economieally dependent on row-crop monocultures than large
farmers, and therefore are better environmental stewards. This thesis contributes to the
literature attempting to isolate the role that farm size and tenancy play in the
implementation o f conservation practices on private land.
While riparian buffers are not the only component of land husbandry, they are
increasingly recognized as the cornerstone o f agricultural best management practices for
protection o f watershed and stream condition (York, 2004). In this paper, the hypothesis
that small farm owners are better stewards o f the land than larger landowners is tested by

analyzing the width o f riparian buffers on each parcel o f land along five different 2"^
order streams in western Iowa (defined from 1:24,000 USGS topographical maps). These
streams were chosen for the high percentage o f row-crop agriculture in their watersheds,
and the lack o f urban sprawl (all more than 10 miles fi'om the nearest area o f high density
development). Land tenure is also analyzed, as 62% of Iowa farmland is farmed by a
tenant and not the owner o f the land (Duffy et al., 2004). The landowners were grouped
into different categories based upon how many acres they own, whether they lease their
land, and the width o f their buffer strip. This study does not examine what motivates
each landowner's decision as to riparian buffer usage, but simply states what the current
land use status is as o f 2002 (the date o f the aerial photography used). However, the
empirical analysis will determine if different sizes o f farms have different widths o f
riparian buffers on their property, and whether land tenure and/or gender are correlated
with riparian buffer width.
Iowa is a good place to study riparian buffer practices because it has some o f the most
heavily cultivated land and some o f the highest agricultural values in the Midwest. Iowa
is also interesting to study because it is a large contributor o f nitrogen and phosphorus to
the Mississippi River watershed, which leads to eutrophication of surface waters and
hypoxia in the G ulf o f Mexico. These nutrient inputs to surface waters can be
significantly decreased with effective use o f riparian buffers (Lee et al., 2003),

Specifically, this thesis addresses the following questions:
•

Is riparian buffer width related to farm size?

•

Does leased land differ in riparian buffer width from non-leased land?

•

Does the gender o f the landowner affect riparian buffer width?

•

What percentage o f Western Iowa streams have buffers o f what size?

•

Is manual delineation o f riparian areas from aerial photos an effective method for
measuring average riparian buffer widths?

My hypotheses are that:
1.) Total farm acres owned by a riparian landowner affects the width o f the riparian
buffers with smaller farms having larger riparian buffers than larger farms.
2.) Leased land has narrower buffer widths than land that is farmed by its owner,
3.) Gender o f the landowner does not affect the width o f riparian buffers.

The target audience for this thesis is state and federal agricultural policy-makers who
must decide how best to target conservation incentives. If leasing or farming one’s own
land has an impact on conservation practices, this is valuable information to policy
planners. Likewise, if the size of one’s farm or the gender o f the owner plays a role in
the implementation o f conservation practices, this is useful information when setting
policy or developing education strategies.
Please see Appendix 1 for a more exhaustive literature review on riparian buffers,
Iowa farms, and landowner decision-making about conservation practices.

STUDY DESIGN
My study takes place in western Iowa in Carroll, Dallas, Harrison, and Woodbury
counties. Figure 1 shows the location of these counties in Iowa. These counties were

chosen because they have a high percentage o f their land area in row crops (between 7282% com and soybeans), and because a cadastral (land ownership) GIS layer was
available in that county (Iowa unfortunately does not have statewide GIS land ownership
data). While it might be ideal to analyze data on a county-by-county basis, with Iowa’s
small counties it is difficult to get enough data points for rigorous statistical testing using
just one county. Therefore, I merged all the county data together and assumed for the
purpose o f this thesis, these watersheds are representative o f Western Iowa’s farmland
rivers. Figure 2 summarizes data on the watersheds that were used in this study,
including county o f location, percent o f the county’s land in row-crop production, and
mean price o f an acre o f farmland in 2005.
Aerial photographs were used since no GIS data currently exists for these riparian
areas in western Iowa, therefore I had to create this data myself. The 2002 infrared
orthophotos were used because they are the most recent statewide high-resolution
infrared Iowa aerial photograph set that can be obtained free o f charge. The infrared
aerial photos were taken in April and May, which is advantageous to this thesis since the
com and beans have not yet begun to grow, hence the crop ground shows up as grey bare
soil, perennial vegetation appears as red, and trees are dark in color. Therefore, there is a
distinct boundary between the riparian zone and the “working land.” This aerial
photography has the highest resolution o f any free data covering the state o f Iowa. Figure
3a shows a typical aerial photograph in Carroll County.
The county cadastral data were obtained from each county’s GIS or Auditor’s
department in fall and winter o f 2004. The 2002 orthophotos were downloaded in the fall
o f 2004 from httn://ciaro.gis.iastate.edu.

The cadastral (landowner) layers were in Iowa State Plane South and Iowa State
Plane North while the aerial photos were in UTM zone 15 NAD 83. To get these data
sources to properly align, all files were converted into UTM zone 15 NAD 83. Analysis
was done utilizing ArcGIS 9.0.
To delineate the riparian buffers, I digitized a new polygon layer, delineating where
the grass/trees met the farmed soil and along the stream border itself, creating polygons
along the length o f the river. These individual polygons formed the “riparian buffer”. I
created separate buffers for each side o f the river, since land ownership does not always
include both sides o f the river, and because the width o f the stream may vary fi'om
watershed to watershed, and within the same watershed. This way, only the riparian
vegetation is counted as a buffer, not the streambed itself.
I also digitized the centerline o f the stream, and the length o f stream for each
ownership parcel was calculated. The riparian buffer layer was then intersected with the
ownership data to produce buffer parcels with ownership information. Figures 3a, 3b, 3c,
and 3d show the GIS sequence from a bare aerial photograph, to delineated streams, to
cadastral layer overlaying the riparian buffer, to the final product o f riparian buffer
parcels.
Next the riparian buffer area was calculated using the XTools calculate command.
The riparian buffer area was divided by the stream length to calculate an average riparian
buffer width. Please see Figure 4a for an illustration of this model. Since a given buffer
is not exactly the same width along the entire length o f a stream or parcel o f land, this
method integrates this variability to give an approximation o f the average ecological
service provided by the buffer. Where multiple meanders were present, I used an “as the

crow flies” stream delineation so as not to penalize landowners who own very sinuous
stretches o f stream. Figure 4b illustrates this concept. This only applied to a small
percentage o f stream miles as the vast majority o f the stream miles digitized were linear
in nature and not highly sinuous.
I then used the “intersect themes” command to intersect the stream layer with the
parcel ownership layer. This layer included all the landowners that owned land along the
river. If there are multiple landowners with the same mailing address (i.e. husband and
wife or brother and sister) those parcels were combined and classified as “more than one
owner.” Likewise, any land owned by an estate, corporation, or listed as multiple owners
(i.e. V2 Joe Bob and Vi John Doe) are classified as “more than one owner.” Countyowned and state-owned land was not counted in this study since this thesis only focuses
on privately-owned land.

Interviews
The parcel ownership database had the names and addresses o f the landowners, but
not their telephone numbers. I used the “People Search’’ link at www.vahoo.com to find
the phone numbers for these landowners. I then conducted phone interviews with each of
these landowners (to determine whether they farmed their land or leased it out to other
farmers) using the following script:

Hello Mrs. Jones, my name is Mark River. I’m a graduate student at the University of
Montana and am doing a thesis on Iowa farms. Would you be willing to tell me whether
you lease out your crop ground or if you farm it yourself? Your name and identity will
remain completely confidential in any presentations or written reports. Thank you for
your time.

Some landowners were not listed in the phone book, some had since changed their
phone number, and some I was never able to contact via phone. To those landowners I
sent a self-addressed-stamped envelope along with the following survey question:

Letter mailed to landowners with unlisted phone numbers
Dear Mr. Bandy:
Hello, I’m a graduate student doing a project on Iowa farming; specifically what
percentage o f farmground is leased out or farmed by the owner. I was hoping that you
could answer the following question about your farmland. Your name and identity will
remain completely confidential in any presentations or written reports. Do you:
□ Lease out your farm ground
□ Farm it yourself
Please check the appropriate box above and return in the self-addressed stamped
envelope. Thank you for your participation.

A few landowners didn’t have any contact information at all in the county-provided
database, and I was unable to send them a mailing.
The phone interview response rate was 88% (93 answered, 13 refused to answer).
Those that had unlisted phone numbers were sent a mailing with a SASE. Out o f 37
mailings, 17 were returned for a response rate o f 46%. There were an additional 16
landowners with no contact information listed in the cadastral database. Figure 5
summarizes the response rates.
Farms were grouped in the following size categories, based on the 2002 Census of
Agriculture:

Iowa Farm Size
1 to 49 acres
50 to 179 acres
180 to 499 acres
500 to 999 acres
1000 acres +

Most studies o f farm typology define farm size according to gross farm-related
income. A “large farm,” with gross sales o f $1 million could be a 5 acre confined animal
feeding operation, or could be 5,000 acres o f row-crop agriculture. The drawback with
this definition of farm size is that, if a stream runs through each o f these 2 examples, the
larger acre operation has much more streambank under its stewardship, and therefore is
of greater concern from a riparian buffer perspective. Farm income is also difficult to
determine based on publicly available data, while farm size is easily delineated from a
cadastral (ownership) GIS layer. For the purpose o f analyzing the implementation and
ecological impact o f riparian buffers across the landscape, farm size measured in acres
gives a better indication o f the overall impact.

DATA ANALYSIS
I imported the data files from ArcView into Microsoft Excel for data analysis. Each
landowner’s total buffer acreage and stream miles owned was calculated fi'om the parcel
files (the sum o f all the buffer parcels and stream miles intersected with their ownership
parcels). Left stream-bank riparian buffer acres were added to the right stream-bank
buffer acres, multiplied by 43,560 to get square feet, and divided by the stream length.
For landowners owning both sides o f the creek, the result was divided by 2 to get the
average buffer alongside each side o f the stream. The acres owned for each landowner
along the river was calculated fi'om the parcel ownership database for the respective

county. The database was sorted alphabetically, and then the parcels for each owner was
totaled (the sum of all the parcels they own in that county). Responses to survey
questions were added to the data table to show tenancy. Gender was determined by the
name o f the landowner (there were two gender-neutral names that were clarified during
the phone interviews). Landowner names were replaced with data point numbers to
protect confidentiality.
Descriptive statistics were used to summarize the data, and regression analysis and
one-way analysis o f variance were used to test the hypotheses. Statistical analysis was
performed using the software program SPSS 12.0.
Unretumed letters from the mail survey were assigned the same category as those that
reftised to answer the telephone interview (“no response”). Landowners with no contact
information in the ownership database were grouped in their own separate category (“no
contact info”).
The mean and median buffer widths for each size class of farm were calculated as
well as subsets o f the farms based on whether land was leased or not leased, and whether
the landowner was male or female.

RESULTS
Appendix 2 shows the raw data obtained from the study. There were 159 landowners
classified based on farm size, gender, and buffer width. However, only 110 landowners
were characterized as to tenancy, due to the fact that the response rate was not 100% and
some landowners didn’t have any contact information listed.
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Thus, o f the 159 potential study participants, 110 responded to either the phone or
postcard questions for a total response rate o f 69%.

1.) Is farm size (acres owned by a riparian landowner) significantly correlated
with buffer width on that landowners’ land?
Linear regression was performed in SPSS with all 159 data points. As Figure 6a
shows, there are some extreme outliers in the raw data, therefore I removed 4 data points
that were over 3 standard deviations from the mean buffer width (standard statistical
procedure referenced from Cohen et al., 2003). Figure 6b is a boxplot o f the remaining
155 data points. Figure 6c shows the linear regression model with the remaining 155 data
points. Figure 6d shows the Model Summary, ANOVA, and Coefficients for the linear
regression. The scatterplot of farm size vs. buffer width suggests that no linear
relationship exists; therefore linear regression is not a good analysis tool. The correlation
coefficient R is very small, which means there is a no relationship between acres owned
and buffer width. R square is zero, which means that none o f the variation in buffer
width is explained by this regression model. The F statistic is not significant, and the
standard error o f the estimate is the same as the standard deviation o f the sample.
Therefore, I conclude that there is no relationship between acres owned and buffer width,
i.e. that the size o f the farm has no bearing on buffer width for this population of
landowners and farms.
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Farm size grouping analysis
Another way to look at buffer width vs. farm size is to group the farms and compare
the means o f each group. I used the Census o f Agriculture farm size groupings. As we
can see from the boxplot in Figure 6e, there is little difference between the median values
for each farm size group. Figure 6 f is a boxplot o f all the farm sizes, where we can see
that there is a large range o f farms in the study sample. Figure 6g shows the descriptive
statistics for these farm sizes, and we can see in the ANOVA analysis (Figure 6h) that the
F statistic not significant. Figure 6i shows that there is considerable overlap on the 95%
confidence intervals for mean buffer width, hence the different farm size groups do not
differ significantly in buffer width.
Figure 7 shows the riparian buffer widths o f the farms in the study and the
corresponding ecological benefits. We can see that almost 46% o f farms in this study
have mean buffer widths over 100 feet. However, there is great room for improvement
for the other 54% o f farms. Even some of the 46% have long stretches of river where the
buffer is less than 100 feet in width.
How representative are the farms in this study? As shown by Figure 8, my study did
not capture as many “small farms” or “large farms” as was shown in the 2002 Census of
Agriculture, but instead has more farms in the medium size ranges o f 50-179 acres and
180-499 acres. One possible reason that so few o f the really big farms show up in my
study could be that some o f these very large operations (500+ acres) own land across
county lines, and therefore I’m miscategorizing some data points by only having
countywide and not statewide ownership data (which does not exist for Iowa).
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2.) Does leased land have narrower buffer widths than land that is farmed by its
owner?
Figure 9a is a boxplot o f the tenancy data, showing the median, quartiles, 95%
intervals, and outliers. Figure 9b shows the descriptive statistics, and Figure 9c is the
ANOVA analysis (note that the F statistic is not significant). Figure 9d shows that the
confidence intervals for the mean buffer width o f the different tenancy groups have
considerable overlap. Based on these analyses, the different tenancy groups do not differ
significantly in buffer width.

3.) Does gender of the landowner significantly affect the width of riparian
buffers?
In this analysis I broke the groups down as follows:
Group 1: One male owner, n = 57
Group 2: One female owner, n = 26
Group 3: More than one owner, n = 72

Figure 10a is a boxplot o f the owner gender data, showing the median, quartiles, 95%
intervals, and outliers. Figure 10b shows the descriptive statistics, and Figure 10c is the
ANOVA analysis (note that the F statistic is not significant). Figure lOd shows that there
is considerable overlap on the confidence intervals for mean buffer width, hence the
different gender groups do not differ significantly fi'om one another in riparian buffer
width. Farms owned by women had slightly larger riparian buffers, but the variance was
so high that there was no statistical significance. Standard error is defined as the standard
deviation o f the sample divided by the square root o f the sample size, hence we would
have to quadruple the sample size to halve the standard error. Due to the extremely high
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variance (and resulting standard deviation) we would likely need a statewide (or regional)
study to collect enough data points to detect with 95% certainty a statistically significant
difference between these different gender groups (i.e. so that the 95% confidence
intervals don’t overlap).
The decision-maker o f the farm is difficult to determine, and is not necessarily the
person who owns the land. For example, a woman might own the land but her son might
make the farming decisions; or a family might own a farm but their cousin actually farms
the land and makes all the conservation decisions. Gender is probably best studied on its
own in a separate study with detailed in-person, phone and/or mail interviews, as true
decision-maker could be difficult to identify.

4.) What percentage of Western Iowa streams have buffers of what size?
I found the following buffer widths for Western Iowa riparian landowners:
Riparian Buffer
Width

Ecological Benefits
(from Simkins et aL, 2002)

%Farms in Study with this
Size Buffer

<25 feet

Some bank stabilization but beneath
minimum recommendations for sediment

4%

26-50 feet

Maximizes sediment retention, beneficial
to warm-water aquatic habitat

21%

51-75 feet

Aquatic habitat for cold-water fisheries

20%

75-100 feet

Soluble nutrient removal, room for
stream meandering

9%

>100 feet

Wildlife habitat and corridors, flood
protection

46%
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46% o f farms in my study had riparian buffers over 100 feet wide, which is wider
than both Iowa State University and NRCS recommendations for 2"^ order streams. We
can see from the table above that these buffers have very high ecological value, providing
water quality benefits along with excellent wildlife habitat. This is great news; however,
45% o f farms have buffer widths o f less than 75 feet, which means that they are not
taking up as many soluble nutrients as they could be, and wildlife benefits o f the buffer
are not maximized. In addition, the four percent o f farms with a buffer width o f less than
25 feet are not providing much ecological benefit, and are most likely a major source o f
sediment loading to the stream.

5.) Is manual delineation of riparian areas from aerial photos an effective
method for measuring average riparian buffer widths?
My methodology is a workable (although very time-consuming) way to measure
riparian buffer widths along a watershed. All that is needed is a high resolution aerial
photograph (widely available for most states), GIS ownership data, and GIS software.
Unfortunately, free GIS ownership data can be difficult to come by. In Iowa, for
example, ownership data is collected on a county-by-county basis; and many counties
don’t have any electronic ownership data, making statewide or regional studies
impossible at this time.
As GIS data becomes more prevalent, increased data availability should make my
methodology more feasible for riparian studies spanning multiple counties and/or states.
Furthermore, ongoing advancements in GIS automation should make my method less
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time consuming as the GIS software will be able to automatically delineate the
buffer/cropland boundary instead o f the manual method used in this thesis.

DISCUSSION
While it may be romantic to think o f the small farmer as a good environmental
steward, in western Iowa that may not be an accurate assumption. Iowa has the largest
percentage o f working land in the nation, and it appears that small and large farmers alike
work the land equally hard. Ten or twenty years ago the “small farmer” argument might
have held more water, in a time o f diversified crops and small livestock operations.
However, today even small Iowa farmers seem to be stuck in the “com and beans”
mindset (93% o f working farmland statewide is in com or soybean production according
to the 2002 Census o f Agriculture), and the large percentage o f land which is leased
rather than farmed by its owner only exacerbates this problem as owners o f land are
increasingly removed from the actual farming operation (Soule, 2001).

Possible Sources o f Error in Studv
When considering the results presented here, “mean riparian buffer width” must be
taken with a disclaimer. An “average” buffer of 50 feet might mean 2 different things on
2 different farms. One farm might have 50 feet o f buffer along the entire length o f
stream, whereas the other farm might have half the stream length with a 100 feet buffer,
and no buffer whatsoever along the remaining half. These two farms would show the
same mean buffer in my analysis, but wouldn’t necessarily have the same ecological
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benefits (for example the continuous buffer would have much higher water quality
benefits).
In addition, buffers differ in quality. This study does not distinguish between
different types o f buffers (i.e. grass vs. shrub vs. trees). Some buffers are more effective
than others at performing certain ecological services; and some species o f vegetation
perform different levels o f ecological services compared with other species o f vegetation
(Klapproth et al 2000). Some ‘buffers’ might be heavily grazed (reducing its ecological
value) while other buffers might be untouched. Some buffers might be recently
established by the landowner, while others have been in place for decades. One
limitation o f this study is that it does not differentiate between different types or qualities
o f buffers, but simply states whether a landowner has a riparian buffer or not. Figures 11
and 12 are examples o f different types o f buffers, with grass the primary vegetation type
in Figure 11 and trees the primary vegetation in Figure 12. These are both treated the
same in this thesis (as riparian buffer).
A study design used by the USGS calculated the percentage o f trees present in a
given buffer distance (Sorensen et al., 1997). This approach could be one way to
overcome this variance in buffer quality, but even with that design there could be a great
disparity between a heavily grazed buffer with a few, large trees with a large percentage
o f canopy cover compared to a site with tall grasses and a mixture o f trees with the same
overall percentage o f canopy cover.
Local topography and/or soil can play a major role in the width of the riparian buffer.
Some land is impossible to farm because o f steepness or very wet or rocky soil. This
could introduce some randomness into the sample as landowners with large buffers on

17

marginal farmland would otherwise be seen as "good stewards” when in fact they might
be farming every last bit o f land that they physically can and just happen to have a large
buffer due to Mother Nature. 2"^ order streams can change characteristics quite
drastically in the course o f just a few miles. For example, the Middle Raccoon River
where it becomes a 2"^ order stream is narrow enough to leap across, while at its bottom
portion o f the study area (approximately 15 miles downstream) it is wide enough and
deep enough to be one o f the most popular local canoeing areas. Different stream
topographies might also have different buffer functions. For example, many o f Iowa’s
streams are deeply incised, so some o f what shows up as a buffer is actually a steep slope
down to the water (which would not slow much sediment delivery, for example). In
these cases, a wide buffer on steep terrain may actually have about the same ecological
value as a narrower buffer on level terrain. (This concept is assumed in Montana’s
Streamside Management Zone law (SMZ) which requires that steeper slopes have a wider
buffer to provide the same level o f erosion protection as a narrower buffer on level
terrain.) My study does not take these topographical variances into consideration.
Another challenge occurs when a landowner owns a thin strip o f land along a stream.
In some cases the buffer might actually extend out further than his/her ownership (onto
another landowner’s property). Due to the design o f this study, this landowner only gets
"credit” for the buffer that is on his property, which could in some cases underestimate
the actual amount o f buffer present. I only saw this occur a few times in this study, but it
is worth mentioning as a possible source o f error with this particular study design.
The fact that some contiguous land is listed in different variations o f the same
landowner’s name is a possible source o f error for this analysis. For example, one female
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landowner in this study is listed as the sole owner (Jane Doe), joint owner (Jane and Bill
Doe) and partial owner (Jane Doe 1/3, Jim Doe 2/3) o f 3 different contiguous parcels.
The fact that landowners don’t all fall into neat categories complicates the situation; in
some instances these different parcels may all be managed by the same decision-maker,
and in other instances they may indeed be managed separately. Some contiguous land is
also owned by several different family members, each piece is in a different family
member’s name, but they all have the same address. This is sometimes done to
circumvent limits on farm payments or for tax purposes when inheriting land (to avoid or
minimize estate taxes). It can also be used by landowners as a tool to get extra free
hunting licenses. In these instances where multiple entities with the same mailing
address owned adjacent land I grouped all the parcels together and considered it joint
ownership (i.e. Mark River, 1267 Bluebird Ave, 40 acres; Alison River, 1267 Bluebird
Ave, 40 acres = River Family, 80 acres). If I considered each o f these as individual
landowners it would, in my opinion, underestimate the true size o f the farming operation.
When times are truly tough, economics is the main driver o f farming/conservation
decisions; in this case there would be little difference between large and small farmers
(except perhaps for access to capital or economies o f scale). The several landowners I
know that have implemented major conservation practices have a full-time job as their
primary income, and farm as a 2"^ source o f income. Therefore, they can afford to
implement practices that don’t give the highest economic rate o f return per acre; whereas
a small family farmer without much if any off-farm income might not have that luxury.
Large farmers might also have better access to capital, and therefore could more easily
make investments in conservation measures (such as establishing a riparian buffer) that
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small farmers might not be able to do. Large farmers might also have more incentive to
apply for government conservation programs since the time researching, preparing, and
administering these programs can be spread across more acres than for a small farmer.
The challenge with analyzing riparian buffers is that acres owned is easy to analyze
by itself, but is only one piece o f a very complex puzzle o f farm decision-making. When
other pieces are added in, it becomes more and more difficult to eliminate sources of
variability and to analyze for every possible circumstance. In addition, very large sample
sizes are required to give statistical tests sufficient power to detect small differences.
Tenancy is an example o f a complex variable affecting buffers. Leasing can be
broken down further into cash-rent, share-cropping, or some combination of the two. My
study only asks if the land is leased, but these other variables could possibly influence the
outcome (and have been shown in other studies to do just that). A couple o f landowners
in my study responded that their land was “farmed by my son” - this is considered
“leased” in my study, but in reality the landowner might have more control over the
farming practices than if the renter is someone outside the family (and perhaps outside
the county or state). Another landowner responded that he owns the crop but has the land
“custom farmed” for him. In other words, even though leasing is generally thought of as
cash-rent or share-cropping, it is not necessarily black and white. Another few responses
were some combination o f lease and farm (i.e. 50% lease, 50% farm, or 80% farm, 20%
lease). The reality is that there are varying degrees o f interaction between landowner and
tenant.
The time delay between the aerial photographs (2002), the ownership data (2004),
and my survey (2005) also creates the possibility o f error. For example, 2 landowners

20

were deceased when I did my survey (their heirs responded), and another landowner had
sold his farm and moved into town. However, Iowa land turns over fairly slowly, so this
introduced error is assumed to be negligible for this study. Future studies, however,
should try to minimize this time delay (ideally to have the same year for the aerial
photography, ownership databases, and survey).
One more challenge with analyzing riparian buffers is that they are not necessarily
established immediately once a landowner decides he or she would like one. For some
government conservation programs, the money runs out while there are still interested
landowners. This may also be typical o f Iowa landowners - they are not necessarily
against buffers, they just want economic compensation for installing them (York,
personal communication). For some government programs, variables outside the
farmer’s control such as soil type and slope determine how well they rank for receiving
ftmding for a particular program. This would introduce variability into who actually has
buffer strips on their land. Therefore the “vested-interests” model (Napier and Tucker,
2001) may well hold for Iowa riparian buffer strips, that is, very few landowners have
buffers for altruistic reasons - they expect to receive economic or other forms o f
compensation (such as improved pheasant hunting on their land [Snyder, personal
communication]).
One challenge with studying conservation practices that are influenced strongly by
government incentive programs (such as riparian buffers) is that changes in political
leadership and/or policies can have a drastic change on the conservation practice, and
might completely change the outcome o f this type o f study. For example, if the 2007
Farm Bill, under pressures o f a budget deficit, were to change or eliminate the
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Conservation Reserve Program (GRP), some lowans have speculated that many if not
most o f the grass riparian buffer strips would go back into row-crop production for
economic reasons (Snyder, personal communication; York, personal communication). A
political change might not need to be great to have a profound influence, for example just
a slight decrease or increase in rental rates could be enough to change the economics o f
farming vs. resting ground. If this same study were conducted under different political
policies, the results might change one way or another.

CONCLUSIONS
I found no evidence that riparian buffer width was influenced by farm size, tenancy,
or owner gender in Western Iowa. Some existing literature supports this finding, while
other studies have shown these variables to have an impact on conservation decision
making.

RECOMMENDATIONS FOR FUTURE STUDIES
To best target our taxpayer-fimded conservation investments, we must understand the
motives and socioeconomic conditions behind the implementation of riparian buffers by
landowners. The future trend in Iowa is fewer farmers, larger farms and more cashleased land, and we (society) must understand what that means for the implementation of
conservation practices.
Further research is needed in the Com Belt to investigate the motives behind riparian
buffer implementation. In the ideal study, the date o f the aerial photographs would
exactly match that o f the cadastral data. This would require careful planning and timing
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(or significant funding), as aerial photographs are only taken every few years due to the
high costs involved. The next Iowa aerial infrared photos are due to be flown in the
spring o f 2007; therefore the fall o f 2007 would be a great time to collect data for an Iowa
landowner study (short lag time between aerial photos, ownership data, and phone
interviews). A statewide cadastral layer would make this analysis more accurate with
regards to farm size (would not overlook farmers who own land in more than one
county).
One idea for a future study is to throw out all landowner data where the farm has
changed hands within the last five years. The theory behind this is that if there is a new
landowner, the on-the-ground conservation measures might not yet reflect their views on
land management. A landowner might have bought a piece of land that is “encumbered”
with a CRP contract, and he/she plans on returning that land to row crops just after the
contract expires. On the other hand, a landowner may have just acquired a piece of land
that he/she has great conservation ideas for, but is still getting together the money or is on
the waiting list to get the land into a conservation program. Another way to handle this
situation would be to stratify the study results based on either the length of ownership or
the landowners’ stated plans for future conservation or other land improvements.
Another idea for a future study that I have not seen anywhere in the scientific
literature is to look at the Wetland Reserve Program - out o f all the land that is eligible
(based on soil type among other variables) and that land which is actually enrolled in the
program, are farm size, tenancy, or landowner gender predictive of the tendency to enact
a permanent wetland easement?
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Another idea for a future study would be to analyze the landowners in a watershed
that was targeted for special incentives to implement conservation measures (such as the
Middle Raccoon Watershed in Iowa where Pheasants Forever gave extra incentive
payments towards riparian buffer establishment). In these scenarios, every landowner
has an economic incentive to implement a conservation practice. Size o f farm, tenancy,
and/or ownership might have more o f an impact in these situations where economic
incentives don't encourage the normal “fencerow to fencerow” farming but instead favor
conservation. Perhaps certain categories o f landowners would be more likely to respond
to such incentives, and these findings could be used to set future farm policy.
Another interesting study would be to document the riparian buffers in the
Conservation Reserve Program in a given year, and then in a future year (once the
contracts expire) to see how many of the riparian buffers go back into production once
there is no land payment to support them. I have not seen any similar studies in the
scientific literature, and it would be interesting to see what variables might affect that
decision process and what it would take for those landowners to keep their streamside
land in a riparian buffer as opposed to tilling it up for row-crop production. This could be
a major concern in future years if the CRP program is reduced or eliminated under
pressures o f budget deficits.
Since not all riparian areas are created equal (my thesis treats them all as equal),
riparian studies would benefit from distinguishing different kinds o f riparian areas, such
as different percentage canopy cover. In addition, such a layer would be conducive to
automating the riparian delineation process to produce more data points with less manual
effort. Researchers could look at a 100’ (or whatever distance) buffer to see what
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percentage o f canopy cover there is. With such automation, a much larger length o f
streams could be studied, perhaps the entire state o f Iowa. This would give many more
data points and more statistical certainty as to the impact o f land ownership and tenancy
on riparian buffers.
Another idea for a future study would be to look at ephemeral waterways, many of
which have no buffer and carry large loads o f sediment and nutrients following a heavy
rain. I have not seen any scientific literature detailing data about what percentage o f
these waterways are buffered and why. These waterways can carry large loads o f
nutrients during high water events, and I have commonly seen landowners re-shaping
their unbuffered waterways at the end o f the growing season (leading me to believe that a
large amount o f sediment was washed away during the year).
One theory is that if landowners live close to or on their farms, the chance that they
leave more ‘‘idle” land is greater, since they are more likely to enjoy the benefits of this
land (hunting, wildlife watching, aesthetics, etc.) On the other hand, if the landowner is
removed from the farm or lives in another state, they are more likely to see the land as a
revenue producer, with the intent to maximize revenue if they receive no other benefit
from the land (Snyder, 2004). Conversely, an out o f state landowner may own the land
for sentimental or conservation reasons and not for economic gain.
Pheasants Forever is funding a study on this topic o f absentee landownership
(Wittrock, personal communication). In other words, do resident landowners choose
different conservation practices than absentee landowners? The resident landowner
would hypothetically receive more benefits from conservation measures (such as
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aesthetics and wildlife viewing) than would an absentee landowner. The existing
scientific literature touches on this but there are needs for more studies.
Another study idea would be to analyze a region o f Iowa with lower land values (such
as the southern 2 tiers o f counties) where com/soybean rotations are not as prevalent and
recreational land ownership is perceived to be more common. Perhaps this area would
show a different result since recreational landowners would have wildlife habitat in mind
(particularly that land that is bought or leased for deer or pheasant hunting).

RECOMMENDATIONS FOR POLICY CHANGES
Many political factors at both the national and/or local level can affect landowner
decision-making regarding riparian buffer implementation. For example, the state o f
Iowa has a forest reserve program which gives property tax exemptions to landowners for
timbered areas. There has been talk in the Iowa legislature o f reducing or eliminating this
tax policy, or to disallow it for out-of-state owners. Any change in this program could
potentially put pressure on landowners to clear out brush and convert the land to pasture
or row crops in order to offset the loss in revenue. In addition, CRP programs have a
huge impact on riparian buffer implementation and long-term presence on the landscape.
There is a widely circulated NRCS photo that is used in their literature as a model
riparian buffer. This particular parcel has since come out o f the CRP program and has
been converted back into row-crop agriculture (Downing, personal communication).
Thus, what we see on the Iowa landscape today in this study may be quite different from
what existed in the past several years or what may exist several years from now when
many CRP contracts will expire in an uncertain political landscape.
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Another political variable is the number o f out-of-state deer hunting permits that the
state issues (York, 2004). This is a hot political topic in Iowa, with special-interest
groups taking different stances on the topic. It relates to riparian buffers because many
out-of-staters that own hunting land in Iowa put the land into government programs and
try to increase wildlife habitat on the land. An increase in nonresident hunting permits
could increase demand for hunting land and could potentially lead to more
implementation o f riparian buffers (although this land may or may not stay as farm land).
I have not seen any scientific studies documenting this, but anecdotal evidence would
suggest this to be the case.
There is great potential for riparian buffer improvement along the streams in this
study (and most throughout Iowa based on personal observation). However, to
accomplish this we (society) have to either make it economically attractive to set aside
farmland as a riparian buffer (by paying the farmers for “lost” production), or we need to
better educate farmers (or future farmers) in the hope that they will altruistically set aside
their riparian areas. Based on the current tight margins and low profits in row-crop
agriculture, the idea o f paying farmers seems more realistic. An alternative would be to
reform the current farm payment (farm welfare) system fi’om a commodity-subsidy
entitlement system which offers very little benefit to society into a pay-for-conservation
system which would require farmers to comply with certain best management practices
(such as riparian buffers) in order to receive farm payments. The Conservation Security
Program potentially could do just that. However, based on the current political strength
o f groups such as the Farm Bureau, Com Growers Association, Soybean Growers
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Association, etc., the likelihood o f such political reform seems very slim, particularly in
an era o f budget deficits.
Another potential solution would be legislation that would require a minimum
riparian buffer for agricultural land (analogous to Montana’s SMZ law for forest land).
However, as mentioned previously, the political power o f the farm groups makes this
highly unlikely in the near future.
Educating riparian landowners about conservation practices and potential funding
sources is a promising strategy for increasing riparian buffer usage. One interesting
strategy is educating the riparian landowners that lease out their ground. Given that over
60% o f Iowa farmland is leased (Duffy et al., 2004), if these landowners could be
convinced to require a riparian buffer on their ground (and maybe that the leasee
implement other conservation practices as well), we could see some major improvements
in the landscape. The Carroll County Pheasants Forever chapter recently received
funding for an out-of-state landowner study that will set up focus groups o f absentee
landowners to try to leam more about why or why not they choose to install buffer strips.
Another example o f this strategy is a pilot program called the Women, Land and Legacy
program, which is a cooperative effort between the NRCS, Farm Service Agency (FSA),
and the Women, Food and Agriculture Network. The long-term goal o f this program is
to target female absentee landowners and educate them about how to include
conservation provisions in their lease contracts and/or land transfers. So far over 600
women have participated in focus groups describing among other things their feelings
about conservation practices on their land (O’Brien, personal communication).
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The 2007 Farm Bill will undoubtedly have a huge impact on Iowa’s riparian areas. I
would personally like to see a riparian program similar to the WRP program that
compensates landowners to set aside riparian areas permanently. Or perhaps we could
expand the WRP to include these riparian areas without going through the current
competitive process to get land enrolled in WRP (current demand exceeds funding which
means that willing landowners are not able to participate). This would be superior to the
CRP program in that we (society) would not have large swaths o f riparian areas that are
converted back to cropland once the contract expires or when ownership changes hands
(which also wastes the taxpayer-funded cost sharing that is often used to establish these
CRP riparian areas). However, permanent easements are not as politically popular, and
farmers may not be as excited to establish riparian zones under such a long-term
agreement. Taxpayers, however, could be assured that their investment in riparian
buffers would be in place for the long haul, instead o f just a temporary fix until
government subsidies or global economics encourage production over conservation.
There is also the issue o f targeting. Recent studies have suggested that for many
ecological services, such as water quality, targeting o f specific areas gives the largest
bang-for-the-buck. This might be a good area for future political efforts (Downing,
personal communication).
Some landowners that farm their own land sounded very proud on the phone. I didn’t
sense the same pride when people said ‘‘we lease out our land.” Unfortunately this
owner-operator pride did not translate into a higher level o f environmental stewardship,
at least as far as riparian buffers are concerned.

29

Figures

Figure 1: Location o f counties in Western Iowa riparian landowner study.
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Figure 2: Watershed information for streams in Western Iowa in 2005
Watershed
Middle Raccoon River
Panther Creek
Mosquito Creek
Pigeon Creek
W olf Creek

Order of
stream
2nd
2nd
2nd
2nd

County
Carroll
Dallas
Dallas
Harrison
Woodbury
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% land in
com/beans
82%
78%
78%
76%
72%

Average cost/acre
of farmland
$3,307
$3,167
$3,167
$2,756
$2,650

Figure 3a: Raw aerial photo (Middle Raccoon River in Carroll County)
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Figure 3b: Aerial photo with stream delineated
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Figure 3c: Ownership parcels overlaid on aerial photo
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Figure 3d: Ownership parcels intersected with riparian buffer
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Figure 4a: buffer model for study
working land
stream
buffer
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Figure 4b: As the crow flies diagram

Buffer boundary
stream

River feet; 3000

River miles: 1000
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Avg. buffer width: 100

Avg. buffer width: 300
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Figure 5: Response rate for tenancy survey o f Western Iowa riparian landowners in
2005.

Phone interview
Mailed questionnaire
Total classified by tenancy & gender

Total
106
37
159
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Responded
93
17
110

Response rate
88%
46%
69%

Figure 6a: Relationship between buffer width & acres owned by the riparian landowner
in Western Iowa in 2002 (linear regression of 159 data points).
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Figure 6b: Buffer widths for 2002 Western Iowa riparian landowner study showing
median, quartiles, and outliers.
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Figure 6c: Relationship between buffer width & acres owned by the riparian landowner
in Western Iowa in 2002 (linear regression without 4 outliers).
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Figure 6d: Analysis o f relationship between buffer width & acres owned for riparian
landowners in Western Iowa (Model Summary, ANOVA, and Coefficients for linear
regression (N=155))
Model Summary

Model
1

R

Adjusted R
Square

R Square

.022(a)

.000

Std. Error of
the Estimate

-.006 1

109.37720

a Predictors: (Constan t), acres_owned

ANOVA(b)

Model
1

Sum of
Squares
Regression

df

Mean Square

895.310

1

895.310

Residual

1830395.917

153

11963.372

Total

1831291.227

154

F

Sig.
.075

.785(a)

a Predictors: (Constant), acres_owned
b Dependent Variable: buffer_width

Coefficlents(a)
Unstan dardized
Coeflficients

Model

B
1

(Constant)
acres_owned

Standardized
Coefficients

Std. Error

127.944

10.627

-.006

.021

a Dependent Variable: buffer_width
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T

Sig.

Beta
-.022

12.040

.000

-.274

.785

Figure 6e: Boxplot o f farm size categories in Western Iowa in 2002 showing median,
quartiles, and outliers.
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Figure 6f: Farm sizes from all farms in the 2002 Western Iowa riparian landowner study
showing median, quartiles, and outliers.
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Figure 6g: Descriptive statistics for farm size categories in Western Iowa in 2002.
Descriptives

Mean

N

Std. Deviation

Std. Error

95% Confidence
Interval for Mean
Lower

1-49 acres

11

139.3

60-179 acres

62

127.0

78.2

Min

Max

Upper

23.5

86.7

191.8

17.2

291.3

112.6

14.3

98.4

155.6

.0

519.4

13.4

180-499 acres

67

121.6

110.14

94.8

148.5

1.0

494.7

500-999 acres

9

160.2

144.6

48.2

49.0

271.4

39.5

434.2

1000+ acres

6

96.1

43.0

17.5

50.9

141.2

51.2

162.2

155

126.3

109.0

8.7

109.0

143.6

.0

519.4

Total
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Figure 6h: ANOVA for farm size categories in Western Iowa in 2002.
ANOVA
Sum of
Squares
Between Groups

df

Mean Square

19167.6

4

4791.902

Within Groups

1812123.6

150

12080.824

Total

1831291.2

154

F

1

46

Sig.
.397

.811

Figure 6i: Mean buffer width o f different farm size categories in Western Iowa in 2002.
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Figure 7: Percentage o f Western Iowa farms with certain buffer widths and ecological
benefits (buffer widths and associated ecological benefits adapted from Simkins et al,
2002)
Riparian
Buffer
<25 feet
26-50 feet
51-75 feet
75-100
feet
>100 feet

Ecological Benefits
Some bank stabilization, but beneath
minimum recommendations for sediment
Maximizes sediment retention, beneficial
to warm-water aquatic habitat
Aquatic habitat for cold-water fisheries
Soluble nutrient removal, room for stream
meandering
Wildlife habitat and corridors, flood
protection

48

% farms in study with
this size buffer (N=159)
4%
21%
20%
9%
46%

Figure 8: Farm size distribution in Western Iowa study compared to statewide farm size
distribution according to the 2002 Census o f Agriculture:

Farm S ize
1 to 49 acres
50 to 179 acres
180 to 499 acres
500 to 9 9 9 acres
1000 acres +

Total

# of data DOints in
study
11
62
67
9
6

% of study
farms
7%
40%
43%
6%
4%

% of farms in
study counties
26%
24%
26%
14%
10%

% of farms
state-wide
23%
27%
27%
14%
8%

155

100%

100%

100%
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Figure 9a: Boxplot of riparian buffer widths on leased land vs. owner-operated land in
Western Iowa in 2002 showing median, quartiles, and outliers.

600-

500-

400 —

2
5

300-

I

0Û
200-

100 J

0-

I
Owner
operated

Leased

Combo

Group

50

1

r

No contact info

No response

Figure 9b: Descriptive statistics for tenancy analysis in Western Iowa in 2002.
Descriptives
Buffer Width
Mean

N

Std.
Deviation

Std. Error

95% Confidence
Interval for Mean
Lower

Owneroperated
Leased
Combo
No contact
Info
No response
Total

Min

Max

Upper

35

109.1

99.7

16.8

74.9

143.4

1.0

434.2

66

132.6

114.2

14.0

104.5

160.7

.0

519.4

4

72.0

41.2

20.6

6.5

137.6

35.9

119.9

16

124.8

109.3

27.3

66.5

183.1

25.2

469.4

34

138.6

114.1

19.5

98.8

178.5

32.3

494.7

155

126.3

109.0

8.7

109.0

143.6

.0

519.4

51

Figure 9c: ANOVA for tenancy analysis in Western Iowa in 2002.
ANOVA
Buffer Width
Sum of
Squares
Between Groups
Within Groups
Total

29947.013
1801344.2
14
1831291.2
27

df
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Figure 9d: Mean buffer width o f different tenancy groups in Western Iowa in 2002.
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Figure 10a: Boxplot o f riparian buffer widths compared to gender o f landowner in
Western Iowa in 2002 showing median, quartiles, and outliers.
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Figure 10b: Descriptive statistics for gender analysis in Western Iowa in 2005.
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Figure 10c: ANOVA for gender analysis in Western Iowa in 2005.
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Figure lOd: Mean buffer width o f different gender groups in Western Iowa in 2005.
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Appendices
Appendix 1: Literature review on factors that affect landowner decisions about riparian
buffers:
Riparian areas comprise only a few percent o f the Midwestern landscape but provide
environmental and societal benefits much greater than their land area would suggest
(Schultz et al., 2000). The headwater portions of Midwestern watersheds are generally
open and unforested, and are surrounded by cropland (often right up to the banks o f the
streams); but riparian forests develop along the lower half o f the basin (Sorenson et al.,
1997; personal observations). Numerous scientific studies have shown riparian buffers to
filter sediment and nutrients, supply large woody debris for complex instream aquatic
habitat, provide shading to reduce stream temperature, enhance streambank stabilization,
provide habitat for a majority o f bird species, increase the property value o f private land,
and offer various recreational benefits (Gregory et al., 1991, Klapproth et al., 2000,
Snyder et al., 1998, numerous other studies).
Recommended riparian buffer width depends on various factors including slope, soils,
farming practices, and desired ecological benefits (Schultz et al., 1997). Most academic
studies of riparian buffers have focused on water quality benefits of different types and
widths o f buffers. These studies have shown large variability due to differences in soils,
farming practices, riparian vegetation, climate, and slope, to name a few. It is difficult to
set criteria for riparian buffer widths, as even within the same watershed, soils and
topography can vary considerably (Schultz et al., 2000). Some scientists have suggested
that actual field scenarios will likely show lower effectiveness than experimental findings
(Franti, 1997). However, it is widely regarded that wider buffers are ecologically more
beneficial than narrow buffers, particularly for wildlife and aquatic habitat (Lee et al..
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2000, Schultz et al., 2000). The following table is a summary o f recommendations taken
from studies in Iowa, including some o f the most well-known buffer demonstration sites
in the U.S. (Simpkins et al., 2002). These findings should be the most pertinent to the
four Iowa study locations in this thesis.
Buffer widths and associated ecological benefits from Simkins et al., 2002:
Riparian Buffer Width
<25 feet
26-50 feet
51-75 feet
75-100 feet
>100 feet

Ecological Benefits
Some bank stabilization but beneath minimum
recommendations for sediment
Maximizes sediment retention, beneficial to warmwater aquatic habitat
Aquatic habitat for cold-water fisheries
Soluble nutrient removal, room for stream meandering
Wildlife habitat and corridors, flood protection

Riparian zones are also a critical source o f biodiversity in the heavily cropped areas
of the Midwest. Riparian zones generally comprise less than 5% o f the landscape yet are
home to 75% o f the plant and animal diversity of an ecosystem (Schultz et al., 2000). For
example, a study on Bear Creek in Iowa found that a mature riparian buffer strip
supported 30 different species of birds, while a nearby unbuffered, channelized section of
stream supported only 8 species (ISU, 1997). Similarly, an Oregon riparian buffer study
found twice as many plant and animal species in a riparian buffer as in adjacent upland
communities, including many rare species (Gregory et al., 1991).
Riparian buffers function as a “sponge” and “filter” to reduce downstream flooding
and improve water quality. Many scientists consider them one o f the best tools for
controlling nonpoint source pollution. A healthy riparian zone benefits cold-water and
warm-water fisheries by providing streambank stability, shading, and large woody debris.
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Riparian areas also provide critical wildlife habitat and corridors, can provide a place for
many types o f recreation, and enhance the aesthetic value o f property.
As early as 1993 riparian buffer strips were touted as a best management practice by
the USDA (Stark et al., 1998). Although riparian buffers are described by many as one
o f the most effective tools for reducing nonpoint source agricultural pollution (Simpkins
et al., 2002), buffers are not a panacea, and should be considered one part of the
conservation chain.

Iowa Farmland Background:
Farmland in Iowa (and the Midwest in general) is following a nationwide trend of
fewer but larger farms (Duffy et al., 2004). Currently, the mean size o f an Iowa farm is
approximately 350 acres with a median size o f just over 200 acres (2002 Census of
Agriculture). This is a significant increase from the 1880 Iowa average o f 134 acres.
Out-of-state land ownership is also increasing in Iowa (up to 19% in 2003 from 8% in
1983 - Duffy et al, 2004).
Farmland values in Iowa are among some o f the highest in the nation, with a current
average o f $2,275 per acre. These land values are a result o f highly productive farmland,
with an average yield o f 174 bushels/acre for com and 43 bushels/acre for soybeans.
Iowa leads the nation in com production, and is second in soybean production.
According to the 2002 Census o f Agriculture, 89% o f Iowa is working farmland, with
93% o f this land area devoted to either com or soybeans. Only 7% of Iowa farmland is in
some sort o f government conservation program (Duffy et al., 2004). The following table
illustrates the breakdown o f farm sizes in Iowa (2002 Census of Agriculture):
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Iowa Farm S ize
1 to 49 acres
50 to 179 acres
180 to 499 acres
500 to 999 acres
1000 acres +

Total

% farms in
size cateoorv
23%
27%
27%
14%
8%

% of total Iowa
farm acres
1%
8%
24%
29%
37%

100%

100%

As seen in this table, although a high percentage o f farms in Iowa are small (almost
half are under 180 acres), the total land held by these farmers is only 9.8%. In contrast,
very large farms (>1000 acres) are the smallest category with regard to number of farms
(8.3%), but have the largest land holding o f any category of farm with 37.5% o f Iowa
farmland. Therefore, despite the large number of small farms, their impact on the overall
landscape is relatively small; in contrast large farms, while few in number, have the most
land under their management and ultimately have a much greater potential to impact the
environment. The trend towards larger farms in Iowa has been accelerating over the past
20 years, with the mean farm size up 40 acres in the last decade (2002 Census of
Agriculture). One question posed by this thesis is, does this trend bode well for riparian
ecosystems and water quality? Or does it matter at all? What would be the policy
implications o f such a trend with respect to riparian buffers?
Another important Iowa trend is that the percentage land farmed by its owners is
decreasing - down to 38% in 2002 from 55% in 1982 (Duffy et al., 2004). In other
words, 62% o f all Iowa farmland is currently farmed by a tenant. Nationwide, 38% o f
U.S. farmland is rented, meaning that this phenomenon has a much larger impact in Iowa
than most other states (Carolan, 2005). This trend is predicted to continue in coming
years as many farmers retire and pass their land on to their non-farming children (Duffy
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2004). O f this 62% o f Iowa farmland that is farmed by a tenant, 73% is cash-rented
(Duffy et al., 2004). This could be a troubling trend, as some studies have shown cash
renters to be less concerned about conservation than owner-operators, due to their short
term focus on profits (Soule, 2001; Ervin and Ervin, 1982). Other studies have shown
that some conservation practices require long-term investments in equipment and
management, and short-term renters are unlikely to make such investments due to the
uncertainty involved in leasing land (80% o f Iowa leases are yearly contracts), even if the
lessee believes in conservation (Carolan, 2005). Cash rent has been associated with
lower profit margins and greater farmer turnover (Carolan, 2005), both o f which can
work against the long-term mentality o f conservation investments such as riparian
buffers. Leased land in Iowa tends to be cash-rented, and the lessor has a financial
incentive to maximize the number o f acres farmed, particularly with the current
government crop subsidy structure. (Owner-operators also have an incentive to
maximize acres farmed, but may care more about aesthetics o f their land.)
This thesis will address the tenancy o f the farm with a simple phone survey. The
impact o f tenancy on riparian buffers can then be analyzed independently of farm scale.

Gender
Recent studies have shown that gender can affect conservation decisions (Carolan,
2005). Women have sole ownership o f 20% o f leased Iowa farmland (Pieper and Harl,
2000), slightly below the nationwide average o f 27% (USDA, 2000). Some studies have
suggested that even though many female landowners are interested in sustainable
agriculture and want conservation practices implemented on the land that they rent out,
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many feel intimidated or feel they lack the technical knowledge to force their renters to
implement best management practices on their farmland (Carolan, 2005). This has been
termed the “dominant tenant-subordinate landlord” (Gilbert and Beckley, 1993), and, if
true, should result in no significant difference between riparian buffers o f female
landowners and male landowners.

Landowner conservation decision-making:
Many factors have been studied with regards to landowner decisions about
conservation practices. Factors such as farm size, tenancy, age, education, debt level,
farm income, and absenteeism have been studied with mixed results. In a Maryland
telephone survey with a hypothetical payment scenario, researchers found no significant
correlations between farm sizes (number o f acres owned) and the farmer’s willingness to
install riparian buffers on their farmland (Lynch et al., 2002). An Oregon mail survey
found that the higher the value o f crops produced, the less likely a farmer is to use a
riparian buffer; and that concern over future flexibility o f land use also decreases the use
of a riparian buffer. A 1996 study found that small farmers are less likely to use state-ofthe-art teehnology, which can limit the conservation practices they implement (Jackson
1996). Another study found that small farms (less than $40,000 in gross income) use
their land less intensively than larger farms, with larger proportions o f land devoted to
woodlands (17% compared to 5%) and less cultivable land actually harvested (80% vs.
50%).
Some earlier studies in the 1980’s found that larger farms were more likely to use
conservation technology (Featherstone and Goodwin, 1993). A survey of Kansas farmers
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found that farms with larger acreage had a higher probability of making conservation
expenditures (although only by a few percent), and that rented farmland had significantly
lower levels o f conservation investments (Featherstone and Goodwin, 1993). This same
Kansas study also found that large corporate farms were more likely to make investments
in conservation practices, due to the longer planning horizon (Featherstone and Goodwin,
1993). A random survey o f Missouri owner-operators found that acres farmed was not
correlated to implementation of soil conservation practices (Ervin and Ervin, 1982).
A study o f Maryland com farmers found that 50% o f participants in a riparian buffer
initiative had on-farm income o f less than $1,000 (Lynch and Brown, 2000); however a
study o f Louisiana farmers, many o f whom were tenants, found that small farmer
participation in CRP was much lower than expected, due in large part to lack of
knowledge about the program (McLean-Meyinsse et al., 1994). A survey of family farms
in 16 states found that farm typology (defined based on gross income fi’om farming, farm
assets, and operator’s primary occupation) had no statistical correlation to the adoption of
eight different soil and nutrient management practices (Soule, 2001).
Lynch et al (2002) found that land speculation (in urban sprawl situations) decreases
willingness to install riparian buffers as this can increase the conversion cost fi*om
farmland to residential or industrial use if trees need to be cleared for development
(Lynch et al., 2002).
The majority o f previous studies o f farm conservation practices have focused on soil
conservation, and the use o f no-till farming and contour strips; a few have looked at
grassed waterways. (Grassed waterways are similar to riparian buffers, but are generally
used on ephemeral streams and gullies, whereas riparian buffers apply to perennial
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streams.) Very few studies have specifically examined riparian buffers (which can also
be viewed as a type o f soil conservation practice, but their benefits extend beyond
keeping topsoil on the uplands, and their benefits accrue more to society and less to the
landowner than other soil conservation practices).
These previous studies show that the landowner decision to implement conservation
practices is very complex and is not dependent upon a single variable. It is also
interesting to note that the findings fi-om studies fi*om different regions o f the country do
not necessarily agree with one another; in some regional studies farm size and tenure are
related to implementation o f conservation practices, and in other studies, they are not.
With the incentive structure o f the Farm Bill, farmers are paid based on how many
bushels they can harvest, which creates an environmentally detrimental incentive to farm
right up to the edge o f streams and other waterbodies in order to maximize yield and
therefore income. Iowa is the leading recipient o f subsidies in the nation with over $2.5
billion per year received by farmers. Iowa also leads the nation in total CRP payments,
with an average CRP payment in Iowa in 2003 o f just over $100 per acre. By looking at
these figures alone, one would assume that Iowa would be one o f the leading states in the
nation in implementation o f riparian buffer strips (which are often funded through
government programs).
The CRP, Wetland Reserve Program (WRP), Environmental Quality Incentives
Program (EQUIP), and Conservation Security Program (CSP) are currently the main
funding sources for riparian conservation in the United States. However, these programs
require a considerable amount o f paperwork to enroll in the program, and may be more
attractive to large landowners who have the economies o f scale to devote resources to
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program enrollment (York, personal communication). There is also some thought that
the understaffed NRCS tends to devote more recruitment efforts towards larger
landowners where they have more “bang for the buck” (personal observation). This could
potentially lead to increased use o f riparian buffers as the size o f farms increase. Large
landowners also tend to have more capital, and may be able to spend the money to
implement conservation provisions if they don’t already exist on their property (Soule,
2001 ).
However, large farms are more likely to receive Farm Bill subsidies, and may
therefore have an incentive to maximize agricultural yield. This often results in farming
“fenceline to fenceline” and not using riparian buffers (York, personal communication).
CRP payment rates are based upon a set value for a region, and subsidies from highyielding com and soybean farmland can often exceed the payments received from CRP or
WRP. Local Pheasant Forever chapters will generally donate any riparian buffer seeds or
seedlings, and will usually install the buffer as well (Snyder, personal communication),
which can aid small farms in overcoming the financial and technical obstacles o f getting
buffers in the ground.
Another factor affecting riparian buffer implementation is non-farm use o f land in
Iowa. Iowa is renowned for its deer and pheasant hunting, and some land, particularly
along stream bottoms, is leased to hunters or purchased by a non-farming landowner for
recreational purposes. The combination of these factors may lead to a trend towards
increased use o f riparian buffers by smaller farms, particularly in areas o f low land
values.
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Appendix 2: Results o f Riparian Landowner Survey. Western Iowa, 2002/2005

Data
point
1
2
3
4
5

6
7

8
9

10
11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30

Acres
Owned
21.4
30
37
38.9
39
39
40.0
40
40
40
42
48.4
56.5
60.0
63.0
71.1
73
73
75
77
79.6
80
81
88
88.5
90.1
92 .3
94
96.5
100.1

Avg. Buffer

Owner-operated or
Leased?

686.1
189.9
75.1
101.0
146.0
161.7
17.2
140.4
181.5
189.9
291.3
38.5
60.9
52.4
36.2
136.7
176.7
205.5
267.0
159.6
69.1
314.6
128.1
349.4
465.0
17.5
95.0
93.0
44.6
74.4

Leased
Owner-operated
Leased
Owner-operated
No response^
No resp onse
Leased
No response
No response
No response
No resp onse
Owner-operated
Owner-operated
Leased
No contact info^
No contact info
Leased
Leased
Leased
Leased
No response
Leased
Leased
Owner-operated
Leased
Leased
Leased
Combo^
No response
Leased

Gender
Multiple Owners
Multiple Owners
Male
Multiple Owners
Multiple Owners
Multiple Owners
Multiple Owners
Multiple Owners
Fem ale
Multiple Owners
Male
Multiple Owners
Male
Female
Multiple Owners
Fem ale
Male
Male
Multiple Owners
Female
Male
Male
Multiple Owners
Multiple Owners
Male
Male
Male
Multiple Owners
Male
Male

^Landowner either refused to answer or gave no response to phone interview or mailed survey
^No contact information in the ownership database supplied by the respective county
3
Combination o f leasing and farmed by the landowner
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66
67

68
69
70
71
72
73
74
75
76
77
78

101.3
107.6
108
108.6
110.5
111
114.9
115
115.8
116
116.1
118.2
127.4
128.3
132
142
150
151.7
152.0
152.0
152.5
154
154
155.4
155.6
156.7
157
158
158
159
159
159.3
160.0
161
163.6
163.8
164
166
167.3
169
174
174.3
176.0
176.8
181.7
186.1
188.3
194.6

23.7
34.8
46.0
33.7
65.1
148.1
48.4
197.5
37.4

Owner-operated
Leased
Owner-operated
Leased
No response
Leased
No response
No response
No contact info
No response

301.9
391.7
99.2
90.5
65.1
138.7
220.7
42.5
34.1
57.6
160.9
110.9
48.0
190.6
44.4
69.1
65.7
256.4
81.7
170.4
102.0
224.7
32.3
44.6
519.4
11.4
61.1
172.0
0.0
31.0
119.9
259.5
54.6
35.0
186.1
98.1
109.9
102.1
51.6

Leased
No response
Leased
Leased
Owner-operated
Owner-operated
Owner-operated
No response
Leased
Leased
No contact Info
Leased
Leased
Leased
Leased
No response
Leased
Owner-operated
No response
Leased
No response
No response
No contact info
Leased
Owner-operated
Leased
Owner-operated
Leased
Owner-operated
Owner-operated
Leased
Leased
Owner-operated
No contact info
No response
Owner-operated
No contact info
Leased

76

Male
Male
Male
Multiple Owners
Multiple Owners
Multiple Owners
Male
Multiple Owners
Male
Male
Female
Male
Female
Male
Male
Multiple Owners
Multiple Owners
Multiple Owners
Multiple Owners
Multiple Owners
Fem ale
Multiple Owners
Multiple Owners
Female
Male
Multiple Owners
Male
Male
Multiple Owners
Male
Male
Male
Multiple Owners
Multiple Owners
Multiple Owners
Male
Male
Multiple Owners
Multiple Owners
Fem ale
Multiple Owners
Mate
Male
Multiple Owners
Multiple Owners
Male
Fem ale
Multiple Owners

79
80
81
82
83
84
85

86
87

88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109

110
111
112
113
114
115
116
117
118
119

120
121
122
123
124
125
126

195
195.8
199
199.2
200.7
201
206.5
209
210 1
219.3
224.6
226.3
226.9
230.7
230.9
233.3
234.7
241
243
244.0
244.1
245.8
246
246.9
249
253
258.0
260.2
266.1
266.4
268.2
269.8
270
270.9
271.1
271.2
273.2
278.2
283.9
287.2
290
290
302.0
309
320.0
320.0
322.0
330

690.9
42.9
215.3
115.4
43.1
88.8
37.8
326.7
24.6
183.7
494.7

Leased
Leased
Leased
Leased
No contact info
Owner-operated
Leased
Leased
Leased
No contact info
No response
Leased
No contact info
Owner-operated
Leased
Owner-operated
Combo
Combo

76.5
469.4
56.6
204.9
56.2
35.9
119.9
249.2
116.9
54.9
49.7
42.9
115.6
1.0
116.8
45.7
50.2
45.2
35.0
298.3
75.0
121.5
56.1
57.1
85.8
54.4
39.1
57.4
74.6
157.3
759.0
51.4
66.6
96.0
163.7
56.7
410.0

No response
Owner-operated
No response
No response
Leased
Leased
Owner-operated
No response
Leased
No response
Leased
Leased
No response
Owner-operated
Leased
Leased
Owner-operated
Owner-operated
No response
No response
Owner-operated
Leased
Leased
Owner-operated
Leased
Leased
No contact info
Owner-operated
Leased
No response

77

Male
Male
Multiple Owners
Multiple Owners
Multiple Owners
Male
Female
Female
Multiple Owners
Male
Multiple Owners
Fem ale
Female
Male
Multiple Owners
Male
Multiple Owners
Male
Female
Multiple Owners
Male
Male
Multiple Owners
Male
Multiple Owners
Fem ale
Male
Multiple Owners
Female
Fem ale
Male
Male
Multiple Owners
Fem ale
Male
Male
Fem ale
Male
Multiple Owners
Male
Multiple Owners
Multiple Owners
Fem ale
Multiple Owners
Multiple Owners
Multiple Owners
Multiple Owners
Male

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

337.4
348.8
350
359.0
360.0
360
383
409
415
417
418.7
419
420.3
424.8
440.4
450.3
473
493.5
557.7
575.0
605.8
634.2
645.6
668.1
800
812
863.2
1052.2
1223.6
1250.8
1278.4
2219
4401

81.3
141.8
224.8
199.5
25.2
140.5
168.0
440.0
67.3
215.9
1158.0
53.4
44.7
46.3
39.6
78.2
281.5
106.3
78.6
176.6
50.3
39.5
46.4
322.7
434.2
244.3
49.6
83.7
51.2
135.5
71.6
162.2
72.4

Owner-operated
Leased
Leased
No contact info
No contact info
Leased
Leased
Leased
Owner-operated
Leased
Leased
Leased
Owner-operated
Leased
Leased
No contact info
Leased
Leased
No response
No contact info
No response
Combo
Owner-operated
Owner-operated
Owner-operated
Owner-operated
Owner-operated
No response
No response
Leased
No contact info
Leased
No response

78

Multiple Owners
Multiple Owners
Multiple Owners
Male
Multiple Owners
Multiple Owners
Fem ale
Multiple Owners
Multiple Owners
Multiple Owners
Male
Multiple Owners
Male
Male
Female
Female
Female
Fem ale
Male
Multiple Owners
Male
Multiple Owners
Male
Multiple Owners
Multiple Owners
Multiple Owners
Male
Multiple Owners
Male
Multiple Owners
Multiple Owners
Multiple Owners
Multiple Owners

